Several juvenile hormone analogues, among them Fenoxycarb and authentic JH-III, were tested as growth inhibitors for Trypanosoma cruzi cultivated in vitro. The same compounds were also assayed for inhibition of tritium labelled-thymidine incorporation into T. cruzi cells. The results indicated that those analogues containing sulfur showed important activity against the development of the cells. Interesting inhibition values were also found for the remaining fenoxyfenoxy derivatives assayed.
Juvenile hormone analogues (JH A ) have shown effects on the developm ent of eggs and nymphal stages of Chagas' disease vectors [1] [2] [3] [4] [5] [6] and it is also known that Chagas' disease vectors treated with JH A are less susceptible to gut infection with Try panosoma cruzi than normal non treated vectors [7] . Besides, in previous experiments we have observed [8 ] that the insect growth regulator Fenoxycarb (RO-13-5223) causes an inhibition of growth during the development of T. cruzi.
As part of our research project a num ber of JH A were assayed for inhibition of the in vitro growth of T. cruzi.
M aterials and M ethods

Parasites
Trypanosoma cruzi (epimastigotes, tulahuen strain. Tul-2 stock) [9] was grown in a culture medium containing brain heart infusion (Difco) (33 g/1), tryptose (Difco) (3 g/1), N a2H P 0 4 (4 g/1), KC1 (0.4 g/1), and glucose (0.3 g/1). The pH was 7.4 and after sterilization, penicillin (200 U l/m l), strepto mycin ( 2 0 0 //g/ml), haemin ( 2 0 /<g/ml) were added as a solution in 0.1 N N aO H , and then 10% (v/v) heat inactivated (30 min at 56 °C) fetal calf serum (G EN , SA) was also added. Stock cultures were perform ed at 25 °C in 50 ml cylindrical tubes with screw caps containing 30 ml of medium. Experim ental cultures, * Reprint requests to Prof. Dr. E. G. Gros.
Verlag der Zeitschrift für N aturforschung, D -7400Tübingen 0932-0776/90/0100-0096/S 01.00/0 containing 5 ml of medium for ordinary experiments or 1 ml for radioactive precursor studies, were con ducted in polystirene disposable tubes (lOOx 17 mm). The cultures were started with inocula from exponen tially dividing cultures in the same medium. Samples were taken at different times (2, 4, 6 , and 10 days after inoculation of JH A ) according to the different growth curves of T. cruzi in the culture medium used. Cells were counted in a Neubauer chamber ( 3 replicates, each counted twice).
Juvenile hormone analogues
A total of 12 compounds including juvenile hor mone III (JH -III) (1) and Fenoxycarb (5) were tested in this study. All these JH A had been previously studied for JH activity on eggs of Triatoma infestans [5, 6 ]. Their respective structural formula are shown in Fig. 1 .
Radioactive precursor studies
Synthesis of DNA was assessed by determining the incorporation of [methyl-3H]-thymidine (87.2 Ci/ mmol, final concentration 0.5 ^Ci/ml) into tri chloroacetic acid (TCA) insoluble material. At the end of the incubation period (4 h at 37 °C) non label led thymidine (200 ^g/ml) was added. The tubes were centrifugated at 1500 g for 10 min and the para sites were washed with H ank's balanced salt solution [10] . The pellets were resuspended in 10% TCA (1 ml) and sonicated for 30 sec. The insoluble m ate rial was applied to Millipore membrane filters (pore size 0.45 ^m ) that were secured in a Millipore filtra tion apparatus. A fter filtration, the filters were washed with distilled water (2x5 ml). 
Results and Discussion
The results obtained with the tested JH A are sum marized in Table I . From the values of the Table and previous findings [8 ] it can be deduced that JH A , within a certain range of concentrations, inhibited the growth and thymidine incorporation for T. cruzi, Leishmania mexicana, and human perypheral blood lymphocites without killing the cells.
Although the effects of JH A are unspecific it seems interesting to remark that those compounds which showed JH activity are also active in blocking the growth of T. cruzi pointing to a hypothetical rela tionship between both actions.
On the other hand, the present results should com plem ent the advantages that would bring the use of JH A during surveillance activities of control of Chagas' disease. In that case, the use of JH A either inhibits eclosion of eggs or, in the last nymphal stage, inhibits metamorphosis. M oreover, juvenilized in sects were about seven times less susceptible to natural infection with T. cruzi than normal bugs; this effect might be connected to the detected in vitro inhibition here reported.
